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(57) Abstract: 



PURPOSE: A method for fabricating 
a metal interconnection of a 
semiconductor device through a 
damascene process is provided to 
guarantee a margin of chemical 
mechanical polishing(CMP) by 
eliminating a dishing phenomenon 
in CMP of a metal interconnection, 
and to decrease the number of 
metal interconnection layers by 
removing the limit of a layout of the 
metal interconnection layer. 

CONSTITUTION: A semiconductor 
substrated 1 ) is prepared. An 
interlayer dielectric(13) is formed on 
the semiconductor substrate. The 
first and second trenches(15a,15b) 
are formed on the interlayer 
dielectric corresponding to a high 
density region having a narrow 
metal interconnection and an 
isolated region having a wide metal 
interconnection. A metal layer is 
formed on the interlayer dielectric 
including the first and second 
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trenches. A photoresist layer pattern is formed on a part of the metal layer 
corresponding to the second trench in the region having the wide metal interconnection. 
The metal layer is selectively eliminated by using the photoresist layer pattern as a mask. 
The photoresist layer pattern is removed. The metal layer is planarized to be left only in 
the first and second trenches. 
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^SIAI o10IH^e}E*ll 

35I OISAI omi£l 6.M36-1 



2J 



3 3l£EOI£!AI^&g0midiaa3»0HIie30m60l3 



aoi<y 



as ; 



ois& ejExii^wsi s^bH<y ssgfaoii mm n ?gg eiExiPis- 

m xiisohfe E+3ii; &5i ^Eflpi&^oii mzim&^m issfe &5ii; g^dHtfsi ^oi §°sah seui- 
feg e^nn<y=oi sesah ana g 95011 oH&sife &5i s^s^ei&oii xwi^&xi ai ni2sey 

xlS 2*2* g^Shfe 3311; HI1 3* HI 2 Mejxl« Sg& S2IS3e, k &0ll 2^§i g^slfe B51I; 

&5| S^dH£^0l ^8 S^CHI Slfe X1l2MS!!xlO|| CHSSIfe e^S¥S&0|| lf§atIIH£!S ISSffe 3 
511; &5I i}gej-IIH§lS 0^3S 3^Si <yej3°S HIZHShfe 3511; a»atiei flM8(2 

4h5i &5i nn a 2 Meyxi^soiiet ys^ g&HAisi^ B5iis ssskx ?saa. 



CHSSE 
E5 



sets/ 

E 1S SBH5|^0II Q}^ C10I<M 3 3 Oil 9lO\M°i 3^dH£! ^ a IlH@^E0ll IDS CMP §§0h£!21 gfll 
§8 SSSPI ¥l& SSBSEOID. 

E 2 LHXI E 5fe S BTS0II IfS aDli!5§i OISS &>E*II 4:»2| S^dH<y 83338 ^SS|5| ¥1 
ff SSBSEOICf. 

* ES°I ^2 ¥S0|| □& ?2 gg * 

11 : SfEM 5 1 Eh 13 : SZhS0B[ 

15a : fll1SS!XI(34tl£!BlE3h feS IIS?) 

15b : »l2=g!!j|(S^dH<a^0| yg X|2j) 

15c : HI3MS!!X|(3^dH<!fl8JE5^ fefg 

17 : S^S 17a : XH1^dH£! 

17b : HI2S^dH£! 17c : HI3S^dHd 

19 : SSBiime A : SZlSSstSJ OlSS(erosion) 

B : 3^S°I CI4J(dishing) 

msoi ^sftr j/± *' j sow 

S ggg BfEfll ±X>£| SI £3 SOU ff& 52S, 2Q ^i^o^b, D0l£!g§g OlgSFOj 3^dH<a 
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§y S^afM MAI Oil Olg 4- 2Ab QD^gSi 01 g» &£fll£»2| S^bH£ SggtBOII 3101 

5jeoii^ s^uh^si §y s&s^m od^ss (on*sa. se^ o\w)m oisskm aasft 31 
*oi A[ms\n aa. 

oian& ao^gsi oise sapi=oii cae b*ehi±»2| s^HHd isaai £ is s^aoi 

£ 1S §3131*011 n>^ BEHI-fc:»2| dudum SSOil S10UH2J 3^HH<y ^ 9J IIHS^£01I C&S CMP s 
§Dh£!°J ^SSPI flff S3BHE0IDK 

sai:?i*oii me ooidssi oise hem ^bHd sssjbs. £ 1011 £ai£ uiaaoi. a 

H &E»Pie(1)6K>ll «21Be!B*(3)S ga*8Hl, #^§2^(3)^0)1 3^bH£S O^B(DI£A|)M 

ggam, ois Df^BS oise oo^5Soii£i8H ^ h ^i ea«asK3)s analog naystoi q^dw 
°\ s^wnyg ^^uxi(5a)(5b) (5c) m asea. 

01 HH , M2!xl(5a)*f: 3^HH6!B1£^ X\^9\ MSixIM UEfLHH, M£)x|(5b)^ S^HHfl2| ^ 

01 XI^SI ^&lx\m UEfLHffl, &D\ M2!xl(5c);= 3^dHtfBI£3l- ^ XI^°J ^2!xlM UEM 

a. 

3Qg, £P| CMOH2I S^HHtiS ^£!xl(5a)(5b) (5c)« SSff SZ*«B!BK3)6K>ll S^bH<yg 

3^s(dieai)s g^a. 

OlOjAH &3I ^§1 SW2| HO^S(CMP)0|| £JoH <h^^o^ XHI 3H ai-CM £H?| Df40||£| S^bH 

d§ M SI! x| (5a) (5b) (5c) LH01I flh * 2 S^bH£ (7a)(7b)S 8«»Cf. . 



oimnnrntz Jim 3 mm 

35HLK 6PI SBPIftOII HJS ao^ggl Oise B*ESI±»2I S^bH£ SggtHOl 2*01 A) te Dfii 

a8 ^flisoi waeo. 

mWll^OU Si 01 AH ^ , S^tJHdg m&olD\ Z\m CMPSSe & a & EH , 3^HH£!^0| XI«(15b)SJ4> 
m 3^HH£«0II CH& P^(dishing). 5E^ 3^HH£2I QJ£J|- ^£ XI^(15a)H4^ ^bHd#01l CHS 
§^I2W 0|^2(erosion)(A)OI 3HXIJI SHSM] £J& S^Oilfe ^bH£§0| SCHXMI 3^ ^HIM 

eCHS CMP ^01 *jg S^OIIte ^^bH^eOI ii£!£!CHOt W Xl^OISjOil 3^801 feW 9W\ £1° 

^Mi ^^bH^ezioii msxib sssmi aa. 

Oa/d. OiEH §H°J S^bHd ^a- bH^^ SJQWfc S^Oilfe ^ CMP ssaaioii * 

oi en ^ es^si mmmm ^.mw m ^ 91^ sis ^^ioiiAH2i s^bH^eoii chs aioiohsoii oiimm 
^^bH<y#°i 200 u m oi^ Afgsxi e°j imm 

AH^j p^e ^mmoi cmpsso^m m&m ^ ao^ssi oi§§^ ^^oH<y §s 

ass ms»oii n ^^01 sack 

^ QB HI^H] ^31 CHI AH £| ^^dHde^J SI 010^ Oil CH el HI Hi 

q^s si on ^e^Mi goi&a ^uHde^M mm ^ ao^isi ois^ ysai^xhsi 



mssi ?g at *ts 

&j\2} &b &^6^i ¥i^ e ^soii cae aowssi oist!- ytfli^xhsi s^bHd s^a- 

as. ^EflPI&S XII 38^ BXI; ytflPI&^Oil SZl^S^e i^slb SM; ^^bH<y2J ^01 
^o^ AH qj £ ^ S g s ^u H ^s 0 | ^22Ai S^Oil 8HS6Jfe &OI S 21^ 3^^011 HI1 

S«Shfe BSI: ^31 S^bH<^ = 0l ^S S^Oil Sife WI2Mg!lxlO)l CHeafe S^S¥S6K)|| a»o»Bie 

hh©m si^am 401 ^^§§ ^,01 thi 1 a 2 ^eoxi^om s&sIai^i^ e^is s^moi ^ 
oisk ^ ^s°i u^^ti ^ai on oil mm ao^ssi oieti ^sxii^xhsj s^bHd i^ssi §^ 

£1 £SI E^SfOI ^ Ail 61 ^StlCK 

£ 2 LHXI £ 5^ B HtBOII OS OOWSSi OIS» BEXI ^»SS| ^^bHd ISaSi 85^1 91 

m 3§&S£oia. 

e asoii cae aof^ssi oisti- vi^xu ±i\z\ e 2011 saiq u^^oi , a 

x^ BEa^iBdD^oii sz[ae!4(i3)s s*t»3. «?i aztaesot(i3)«roii fliiaa°tme!(Qi£Ai)s 

bH<yg e@!»(15a)(15b) (15c)« SaSO. 

OICQi. ^Ol Eaixl(15a)fe ^^bH^HJ ^Ol go^AH Xl^Sj M^xIM UEfLHH mm 

xlOil ^^bH^#g ^2 ^H(local) %&s}?t OI^OIXI^ ^S). ^^iixl(15b)^ ^bH£2J ^ 

OI H^S ^2!xl X\<*m UEJ-LHD1 M ^]xl Oil ^bH£SM §^ ^^(local) S^af 
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d\ oi^chxixi dtm & onja- e«fe s^aoii sz^oi ¥S), saaascjfc s^bn<y°i 

s 0 | o d p oi^ (01IB MCH, ^£!!x|01l S^HD^SS SS(local) S&SP* 01 ¥01 XI XI & 

3Cfg, 4PI D40H21 S^bHflS MB!M(15a)(15b)(15c)« S»tt SZtS H 13)^011 S^bHdS B 
^#(17)e S*r»DL 0| [IH , 3^S(17)2| CVD W, Al , Cu SE£r Ag eOllAH CH^ SU1 

£^moi M§t 4= sack 

OICH AH , £ 3011 £AI9 Ut2t30| , £>0| 3^bH£!S S*»(17)4K)|| HI2S»OK0l£A| )S SESaHQ, S£ 
BI±na]III3§3l*§ bz§ §y S^Si #5H ^^HH^Ol l^EJ^ Xl«(15b)jlf ^£!x|01l 

^^bH^ee s*fe* ^2 ss(iocai) m&mit oi^chxixi x|2H15c)&oiib aeisiss 
raaysK)! a233Qtim@(i9)s aaea. 

3CH , £ 4011 £A|@ U*£H*0I, £>0| J9I239°UIIIE!(19)S 0^3^ £>0| S^S(17)§ Aja^o^ nH 

gy§a. oira. s^uh^oi n^sxi &a xi^d5b)°j s^sa s^e &s 

£«(local) B&»» OI*fc XI « (15a) Oil AH £| S^ii HI^SKM ^°^Mi 3^©2J CMP3§01IAH£| Al 

a» mo\ g^uiwdsi §^£J^ ^oiiahsi ci^e ast 401- aa. sa. s^«d7)2i 

oicHAi , £ soil sai^ maaoi. *pi Hi2aao»ni@(i9o« a>ianQ, &31 #^3^^ mgys 3*5 

#(17)M 2WS| }|}j|*H £Df=§(CMP)OII 2J6H <y^°^ IO6f0j 040H2I 3^bH£!g 

^2!xl(15a)(15b)(15c)LH01l AM S 2 3^bH£l(i7a)(17b)(17c)e IS^D. 



0|^0||AH ^§§[ fctt»«0|, S CHI ao^gSI 0IS& y£xU±»£| 3^bH£! US SB Oil 2i 

£ ^S0i| ajg CfOWSSi OISS B*£fll^»2| S^bH£! S3 St 9 Oil SiCHAH^, QQ[£\ S § Oil AH 2J 
XI SB «S X|<*U* ^bH£±e i^? ^2 ^S(local) S&HM Ol^fe 2 X|«01l ^ 3 

sskh &i2t53« asshHsw s^esi cmpssoiiahhi a&is sjoh ^h^mi yga cmp §3Dfsa 
«ms ^ sua. 

Est, ^emi^»si nisfl^oii ^chah, ^^bH^eoii M2\ aioiohsoii me ae s^m sioh 

^^1 oj goiSB S^bHdS ^, 01IS 3#£l S^bH^eM 2S^I ^^bH^e^^ ^ 91 

m&, e ^§8 ^> h ^& oh^^!^ ^ai on on §h§£ixi oma^ , s^ps^ioiiah s^?6^ b as 
21 exis 5101^01 si oi goH ^soi mokmiah s&°i xi^m xh^s v^p^xi ^ 

3 ^APh ^^S" 20ICL 



r57; af-p^r 
a?» 1 

^Ex-iPieM x-nsaffe e^i; 

^^bH^^i ^01 §22Ai S«Hf ^bH£± = 0l ^22Ai HUS S^OII 6HS6^ S 

^l^Qt^oji ^neeilxl S XII2^£!xlS ^^l §S6^ 

ao| HI1 ^ HI 2 M&ixIM 5&![ SZ.^ 2^^011 S^ii iSofb ; 

B^bH<y^0l S^OII 21^ Xil 2^^1x1 Oil B^#^^^01l aS^IIHilM SS6fb B 

311 : 

^seinH^M o^3^ ^^§i Ai^^jo^ x-iixe^ B^l; 

^sQinHee a^sm s^§i an ^ 2 M^xi¥^oii°i- s^^ai^i^ e+^iim 
s&moi 3±e ^§2? aohd s§§ oiggj- ^£xii^xf£j ^^bH<^ s^&a. 

»?» 2 

a 1^CHI aiOiAH, 

aoi «n » 2 ^eiixiM §^a^ ^^bH<y ^s^h ^a ^^bH<y^oi a? s^oii 

^^w&m D^a^ ^,01 ez}^^°iM Aj^^o^ nHEiya^ b^im s^sfb 31s m 

S^P& 3 

M\ 1&01I $iCH AH , ^Ol S^S2| g^M^, CVD W, Al , Cu SE^ AggOilAH CH^ ofUl tf^OI MEB\ 

^ 31 a^ aof^j§§§ oig& ysxii^xFsj s^bH<y 
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0|g& tt£«lsis»2| s^aH^ isaa. 
5 

HI 48011 SUCHAH, &3I £| bl^SHMD^Bte S^HH^OI SSSXI Sfi= kdS S^bHdg 

&s local) m&mm o\ms= ii^oii ait s»^s hi a wot s^si^ as st}= aot<y 

S^PS 6 

HI 19011 &CH AH . £D\ 5^§g SEi= a&|^z*OII £|6H d^3°S IHI EH y £1 5§ ^§22 

§hfe ao^ggi ois& si £ xii 4: » °i e^bHd tsaa. 
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